
PATENT ABSTRACTS OF JAPAN 

(11) Publication number: 09299079 A 



(43) Date of publication of application; 25.11.97 



(51) Intel C12N 9/48 










C07H 21/04 










C12N 15/09 










//(C12N 9/48 


, C12R 1:19 ) 






(21) Application number: 08120703 




(71) Applicant: 


JAPAN ENERGY CORP 


(22) Date of filing: 1 5,05.96 




(72) Inventor: 


MATSUMOTO MITSUHIRO 
MISAWA SATORU 
CHIBA SHINSUKE 



(54) RECOMBINAN 



(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject new 
enzyme significantly improved In reaction rate, consisting 
of a fused protein produced by binding a peptide chain 
containing herpes simplex virus 1-type protease region to 
glutathione-S- transferase's C-terminal. 

SOLUTION: This enzyme is a new recombinant herpes 
simplex virus 1-type protease consisting of a fused protein 
produced by binding a peptide chain of the formula 
virtually containing herpes simplex virus 1-type protease 
region to the C-termlnal of glutathione-S-transferase. This 
enzyme is significantly improved in reaction rate, being 
suitable for assessment appropriate for rapid screening of 
inhibitors to herpes simplex virus 1-type protease. This 
recombinant enzyme is obtained as follows: a DNA 
fragment of a nucleic acid base sequence coding the 
enzyme of the formula is transfected into a 
glutathione-S-transferase expression vector, which is, in 
turn, transduced into Escherichia coli to effect 
transformation, and the resultant transformant is cultured 
to express the relevant gene. 
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Met AJ& AU Asp Afa Pro Gly Asp Arg Met G/u GJn Pro lea Pro 
IB 10 ]& 

AiP Arg AIb Val Pri> lie Tyr Val Ala Gly i>Ue Leu Ala Leo Tyr 

20 25 30 

Asp Ser CJy Asp Set Gly Glo Uu AIb Uu Asd Pro Asp Thr VaJ 

35 4Q 45 



His Thr Leu leu Ser Tlir Ala Val Asn Asd Met Met Leo Arg Asp 

225 230 235 

kte Tip Ser l.eo Val Ala Glu Arg Ar* Arg C la Ala Gly lie AU 

240 345 25Q 

Cly His TJir Tyr Leu Cln Ala 
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(54) iimxm&^}v^7.^^}vxim'fu7^7—v^^zf^0mt»m 



(57) 

/L- ^ ^J*- V- S - h 5 >- 7 7 — ® C * (Cig Sig U T i^C 

av^T— agyt(ijl^^^^;j^gg^ E. coli BL21 (DE3) 
/ pLysS. pGSTThHP (PERM P- 156 10 ) (Oi^^zX?)^ 



1 

- s - h ^ :7 ^ ^ — c ^ jig bT e 

(cigjig L T 6 iS^^ e KT- ^ 6 tS5S^ 1 IEtt(^)m^ ;t 
PGEX-4T-1 (D EcoR I ^JRBS^^S.tJ« Sma I MPS 

tit ] iE^iJ## 1 (DT ^ y ^ifi^ij^ Kr^ 

)\^^^:^^^-'S>-Yy>:^y ^y—^^'^^^ pGEX- 
4T-1 <D EcoR I ^JPS^^^O? Sma I UWmm\^^'0\'^ 

n ^ T — ^i^^M & S ^^ffiti- ^ r ^ ^ il^® ^ ^ 

[ff*«6] ?f^Rem:^JiiK;^5 E.coli BL21 (DE3) / 
pLysS. pGSTThHP (PERM P- 156 10 ) X^^^^it^^^W^ 

[0 0 0 1] 

;^ 7 if c^dig^g i.fcm^m&&mi^mmx.m 
fsi:^^ V -=->i>'{m'r^mm:^m\^tirMxh^o 

[0 0 0 2] 

l^f^M(Dt^m] ^JV-<y.^4 ;\^y.<Do%^ ^^--^jV^y. 




i|^^^9 - 2 9 9 0 7 9 
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[0 0 0 3] ^^;v^y^^^ ;vy.nt\^x\t^ mm^in. 

r^^/W^^J-efc^Tv-^ n IfyL- (ACV ; Acyclovir) 

mmir^ho:>tL^xit^mm\^m\^^hthx\^^:5o mm^ 
^^^;vy.m\t,. n^mmtx^xm^mmi^xny^^ 

ir^^/iyy.m^mmL'X^x^^^^m^mh^o ^(om^^ 

mm -r 5 mm^M ^ /^^^ipj imm i^m^^n^ m^mx 

20 10 0 0 4] 0mm^ifi^'^^^:^m(D~:^mi^. 

/i^>^mm^^m ciz.i6^^^:7^v- Y^w^m.'t^^T 

•^<DW^n<r>Wi^X^^. 
30 [0 0 0 5] -^/l^^^'^-f ^(O^^rn^^ 

7^T-if(*. ^OPl^i^^Jc^M^d^^^T^fe^o 

/i-y^ IM ; HS V-l **:7"a-r-T— if coil 

$tbT:^3i9. UL26ae^±606 3 5 T5; y^;^^^)/cf:^lffl 
SR^^S (Open ReadingFrame) i^l^— K^HTV^^ ( F. 

Liu and B. Roizman , J. Virology 65, p. 5149-5156 
(1991) ^#fiS,) ^ !^{^^ 3 y^cT^N*;^^ 

40 b2 4 7T^ ym<D^^^^^ HSV-im^y^^TT — 
-^(omm^t^h. i^co:7^ay-r-ifett{-J:^). 

Ala"' - Ser"«<^)r^r-^8ff^S^1-'5 :i t T^i^m br 

l/"*^ ( S. p. Weinheimer et al. , J. Virology 67, p. 5 
813-5822 (1993) , F. Liu andB. Roizman , J. Virol 
ogy 67, p. 1300-1309 (1991) fjtt^^^M) o f/^oT. 

7T^ /m:^^h^j:^-h(D^7j^'rh(DX^^o 
[0 0 0 6] mi^±.M(^HSV-l}^^^^/U^ 

50 y^^uTT-if<Dmm^mm^^thX\^^ho 




3 

[0 0 0 7] 
[0 0 0 8] 

:^imy'^TT—^^mmLx^^^m'^mmmv:^m^ 

/u^ V- S - h ^ >^ ^ ^ — ^^<?5 C ^Ciigjg bi^cia 

m^^\^fz.wm^mwi±.m^^m\^x. mntmmm^^ 

[0 0 0 9] *:^PJti. 1 M^T^n 

TT-^mm^mKm^^A.x:^^^^^^}^^m^. 

^ s - b ^ > :7 ^ — if CO c ^ t^ig?^ b T ^ 

[0 0 10] ^h\^. ;*:^Wfi^S5fi^/U'^^'5'-f yu;^ 1 

=^'7—^m^-<^ PGEX-4T-1 (D EcoR I Mmmm 
RXJ^ Sma I MPfi^^t- <t *9 ^'fL U/crfli-^AiS^ LT 

m^^- Ki-^DNA®f>Nt-i: LT. ifi^iJS^ 1 COT ^ 




(3) #^^9-2 9 9 0 7 9 

4 

•i^^^^^^— PGEX-4T-1 <D EcoR I MmmmRXJ^ Sm 

a I Mmmmi^^^miti.fcm{mAm'^L^x:^j:^m^ 
[00 1 1] :i<Dm^m&»^m^-<i:^ ^-i^. M^m^ 

^ Hind III mmmm^^x^mitm. DNAm^{*sb 
EcoR I mmmmi^^^mim^mfS.\^t:i. m^^^ 

SDNA»r>t<tU. ^*C^3;3®DNA»r>^^, ^/l-^^ 

;<J-v-S-h^v;^:7^^— lf^3^^>^^— pGEX-4T-i 

(?5 EcoR I MmmmRV^ Sma iSlJPS^^i^J: "^tSfbLfc 

[0 0 12] ^bic^ ^^m\mm.m^m&mmm.^^ 
^-xmn^^L-r:Lmsm^:kmm^mm^xi^m 

-^LT. JbfB?f?Rei^;'^fli®<t br^^. E.C 
oli BL21 (DE3) / pLysS. pGSTThHP (PERM P-15610) ^ 

[0 0 13] ^^m(^m^^^m^/i^^:^^4/i^:^im 

pGSTThHP ^m\^^X^mBW E.coli BL21 (DE3) pL 
ysS*^?i^K^^Lfc m^^^i^mmW E.coli BL21 
30 (DE3) / pLysS. pGSTThHP (PERM P-15610) ^ig^L. 

m{^^m^ti^-^m\±^&wt i^x^m^th^^/^^^ 
M^UT^r-if^^^es^. ^^^^^ea^^tfijc-r 

^://v^^:^:/-s-h^v;^:7^^ -if ^^^fUffl b T 

/p;^ 1 ® ^ n 7^ r -if A. s 

K^^t*. ^^o*«3fi--/U'-<;^!>'-r/i';^ lS^:7"^:7 7^r- 
-^'M«i-&fc5@E^'J## 1 <DT ^ymum(Dom^. t 

i^6tt^. ^v^fi. :i;h.e>^^cO^^-^/u-<;^^7^/w>^ 
1 M:7^a7^r— tf^^^Jt^^^D-rr— ^^tii;i^^^-^ 

50 m^KOT^ 7mm^\^^-V'r^^^<Dmmum. ^ 




5 

[0 0 141 

/u:^imy'^r-T—^ (HS V-1 if) {z^ 

S~h'7>:^y=^9—if (GST) rlTlg^ttTV^^ 
i^Jl'^^:^>-S-h'7l^:^^=^V—'^m^^i^^— pGE 
X-4T-1 ( Pharmacia Biotech itM) K^tUTV^ 

t^^fct^t^. HSV-l (F) m^^^'r^'h(ox^ 
5o ^^Hsv-i (F) m<r> y^amB.^^^-^^^"? 

^ 5: K pRB4057 ( F. Liu and B. Roizman , J. Virolo 
gy 65, p. 206-212 (1991) , F. Liu and B. Roizman , 
J. Virology 65, p. 5149-5156 (1991) * 

[0016] *BP>g(^fflt&;tMH S V- 1 T^T-if 
t^. i^Tco^lriSt;it;£i\ ^m^x.MH S V- 1 :7^a^T 

^iJ'-^^tllb. -^OS^K^^J^^ K-<^^-^?gAL 
Tfl^Sfel^ b T /.f ^ ^mifex.MH s V- 1 ^ a 7=- r — 

[0 0 17] Cmt^^^MHS V-l >^n-rT— 

^(Dmm) 3fe-r. ttiisi-s Uu26 mBi^^m-t^y^v:^ 

^ K PRB4057 ^mmtl^X. mHSV-iy'uTT—^ 
(Omm. Mri^ma^. Met'- Ala"' (7) 2 4 7 7-^7^ 

i^x^mmi^mm-r^, ^(om. mi^=^ atg (Met) 

<0 5 ' «(C$lJP5^^ EcoR I WWxm^L^. Ala"' ^ n 
— Ki-^ GCG C>ii:f^i:i:*:3l5#?5E-t~^ Ser"'^:=i— K 
AGC{Z.i^X.Xm±^ TGA^^A-t-^o f^ff#f:i 

3' mrmo:>^mmm^mmmm Hind iiift]itfa5{5:^t> 
^AL^ho in-^. m^mm^^x\^^^ Ul26 ia^s^c^tg 




!^mW-9- 2 9 9 0 7 9 
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[0 0 18] t#btT.7tDNAff>ft(^. in 2 d^i-i^SSa 
^iJir^rfTO. IP"^. -hlEco1^®?JgSiE^iJ (ID ^/^^, 

i/>r% ^(DDNAmn^ummm ecor i <!: Hind m 

3 -164184-^lE«cC0:7'^;^^ K pMTl n — :=i V:/ • 
1h>r h EcoR I Hind III miL(Dm\C^ SiIlEDNAW 

>i-^ii^ffiALT. mum^^m^m^^^irzfy:^^ 

10 K pMTHP{c:fl}^t~^o r.(Z):7^^;?^^ K pMTHP —0. 

Afli® JM109 «(;i59ALrjf^R^ie^-rSo :i(omm^ 

m^^mi^x. -fyy^^ K pMTHP^:^fi{^i^3s-r5o m 

SLT. :7^^;^5: K pMTHP^^BI • ^^^^-T-So 

[0 0 1 9] K pMTHP^fflRS^^ Hind III 

mitx^fz.'ik. mmu(D Hind III (ommMm^±mm^ 
^vt^dffifb-r^o "^(0%^. mmmm ecor i x^^f 

LT. ^^^=1 ATG (Met)<D5*{iyt;i»JPS^^ EcoR I 
mmUitL^. K> TAG(7)T^Jitt-^m*ffi^^H 

20 -^^ix^r^DNA^^t-ir-r^o D N A^fK*^. 

TfTfl^(7)GST^S-^^^— pGEX-4T-l ( Pharmacia Bio 
techthK) (D EcoR I - Sma I mtL<Omz.m^WA\^ 

T. mi\zim^^m:^^^\^7r^'r'^y:^^ k post™? ^ 

W^-r^o iP"^. pGEX-4T-l<?:> tac>^a^ — (Ptac) 
i:-^cOii:f^{c:#^t-r6GSTit^E^^<t HSV-l :/'nv" 

m^^mm.-^f\.^o -^^^^ r^T^GSTite^irHS V- 

V^^G S T^HS V-1 :7'c2^r— ^COia-^^eS^m 
30 -:fy::^^ K pGST247 ( C. L. Dilanni et al. , J. Bio 
logical Chemistry 268(34), p. 25449-25454 (1993) ^ 

mm) t'mnm\^m\^^mm\\tfi:^x\^^^o 

[0 0 2 0] ZT^yv^^: K pGSTThHP S^Afli^ E. 
coli BL21(DE3) pLysS t*(^^A LTJ^R^^-T >^ 
K pGSTThHP 4^ Ci^^^-T 5-^— Ampr 

^jD^r. GST tnsv-\-:fuy^r—^<Dm-^^ 

40 pGSTThHP ^^Wt*5ffl^^SOJ^^ y -^V-t/^tr 
5: K pGSTThHP ^i^n\^. ^oGSTirHS V-1 :7^C2 
t#T. ^O— Ol:: E. coli BL21(DE3) / pLysS. pGSTTh 

^mu^^TL^x.m^mm%m\^^t^^^ ferm p-i56i 
[0 0 2 1 ] /^*.\ H^^leomt&;t®^^*5v^T^i. 

^ K^^^— mRNA tac T'a 

50 (Ptac) ^*IJfflLTV^^;6^ • S^IR^h]5 




7 

— iS? — i LT. tac :7"n^ — (Ptac) (Oh^ 
[0 0 2 2] [GST-HS V-1 -t^T — if gi-g^MS 

aM<^:)m^;tMHS v-1 ^T^UT^r-ifcDg^SS] m^x. 
[0 0 2 3] 9c(D2:Ux:^^ ]J i^l^fcy'y:^^ K 

pGSTThHP ^^^ir^mm^m^. r^/t-v-y v&uj^ 

t2M.yzi:.=-=i—/U^mM\^rcl 1 (7) 2XYT 
^fflV^T. 5 1 ^H:^:7^;;(::=icfix*3 0^. 6B#r^^ 
i:5^#-^^o ^l/^T% G ST-HS V-1 :7'n-^r— if 

-)3-D-^;d-;^7^ bt'^y v-K (IPTG) ^Ji^JtS 0.1 
mM ^/^^g^^JD-r^o ^i^in^. 3 0^. 1 4 ff#r^tg 

[0 0 2 4] *0L/cKf*:(^. >//U>5?^;^^>'ir T - 
;^ 4B :^yJ^^^m<ty<^yyr"^& (so mM Tris-HCl, 15 
0 mM NaCl, 1 mM EDTA, pH 8. 0 , |^P^, y<yyT—}^ 

^s^^nest bx^^bri/^^ig GST-Hsv-i zfT2y^ 
[0 0 2 5] ^c-r. ^m^n^±m^. y<yyr-mA 

ftl^b. Jl?t^;l^fi¥LTV^5 GST-HSV-1 y^uy-T—-^^ 

20 mM jItc^^/I-:^ ^:^l^^WM \^ti^< y^r 
— ^Ai^J:oT. AtcK^LTl^/c GST-HSV-l 
HT^r— if^^a^iir^o G 
ST-HSV-1 ^T^n^r— -0.PS^?SigBI 
T*SS§i~5o rc7)igffi^g^, 0.2 M NaCl, 0. 1 M y 
-^hy^i., PH7.2 (^(^. ^^yVT-m'QhWt^) 

\z.^^XW-'m\\L^^fz.^'7r^^)7^ S-300 HR ;^7yA}:: 
:^#L. y/l-^iii^^ n-r y'^— ^fT5, ^O^^'/l- 

itig^Sfebi^c GST-HSV-1 ':fxi^r—^^^M^^n^ 

^O^PI^Milflf Tjg^-r^c rtb^. 50 mM Tris-H 
CI, 100 mM NaCl, pH 7. 5 (^}^, ^^^yr—'^Oh^^ 
t* ^) T^fitfb^tt^^ciry^TT^^yi^;^ G-25 f}yJ>.\C% 

GST-HSV-1 ifn^T-^mm^n^, mk\^. MMT 

^^-co GST-HSV-1 -fxxy^T-^m^^. m^m.wm^^ 

^^Sffi4:?TV^. i^^jga 50 % d/^-Scfc^f-^yi^^ — 
/^4r^J[jnL. -20 *C \z.X%m^^o 
[0 0 2 6] mJiSCO GST-HSV-1 ^ny-T—^^ 




1^P^9 - 2 9 9 0 7 9 
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[0 0 2 7] [-g^^KSa^ffil/^;^:: in vitro d^itt-Sm 
HSV-1 if^ttt^ffl^] HSV-1 :7^nT- 

r-if Ul26 iHS-?-ffli?^j^#?r*fe^ 6 3 5 r ^ y ®? 

K^O Ala"^- Ser"'ora. Ala 

yfxiy-T-^^^m%h^^^}i\>'mm^^x\^^ ( 

C. L. Dilanni et al. , J. Biological Chemistry 268 
(34) , p- 25449-25454 (1993) o ^<DW^^^ 

fi^LT. Ala»^- Ser»« COr^CO^^gPfild^iSt- 

H-Thr-Tyr-Leu-Gln-Ala-Ser-Glu-Lys-Phe-Lys-Met-Trp- 
Gly-NH2 

^(O^l^mm^. HSV-1 y^n^T— ^'T*§]^^;h.5 

20 H-Thr-Tyr-Leu-Gln-Ala-OH H-Ser-Glu-Lys-Phe-Lys- 
Met-Trp-Gly-NHz 

mj|GcO'g'^S®f*^i6v=7t^/l^;^/l-7}^=^:>' K (DMSO) tr 
^ft?L. 500 mM . m^x.^ HS 

V-1 -^^"tT—^^ 0.25 mM ir/ce-S J: 5 i-::7^t^7"r — 
ifStta'J^ffl^^:y:7r-^:l^JPt-^o ^cC^b\ rcDH#.^ 

r*. Ki5:;*K<omj5lc**. ^Jl-^tS 25 % >/y-fen-/v, 25 

mM Tris-HCl, 50 mM NaCl, 0. 5 mM DTT, 2% DMSO, pH 
7.5 hfi:^^b\^. ^"^TT-^^^Wi-^m^^vyr — 

-^wmrt^. ^(om^mm^<m^. so ^ t* x^Wi^i^ 

30 ^^-<-i/3 Vb/rt^. ^^SO. 1% hU^^b\-^Y 
]) yju::t}^mm: (TFA) ^mm\^XRft^^W±^'±^, 

xmm^nt:imn^. ^t^.^en 0-50 % rir h::^ h y 

M 0. 1 % TFA (305>r^) Offl^^SS^ggSco^f^T^ i» 
fg HPLC (CJ: I9 5^W^^t5o 

[0 0 2 8] ^i6mJfS(^'g'^SR c m^mmm 

mmm^^. mm^jt^mtm\:^mf$.(D^<yyT-m:i't 
th^'ti^m i^tzmmnm^ c < i^ts hplc ^ x 

^?Lm HSV-l:7'nr^T— if (CUroT-g-^KSRcO Ala-Ser 

[0 0 2 9] ±mm.^t^A.:Km^W E. coll BL21 

(DE3) / pLysS. pGSTThHP (FERMP-15610) ^ig^bs 

50 ^(omm^h-^mi^m^j^ic^^n^mj^mt i.x^m^ 




9 

$tbTV^-5GST-HS V-1 rn-rr— if^'g'MeWM 

om^^MHs v-1 i^<btt^LT. mm^ 

^^&3f5ffi^$ttTl/^^^'g^^eKM^^ffi^^MH S V- 1 
T^nxT— tf;55. k«t/k.= 1. 05 mM''iDin"^-efe^ 
COid^bT ( C. L. Dilanni et al. , J. Biological C 
hemistry 268(34) , p. 25449-25454 (1993) ^^M) . 
:^^mX-l^^ kc«/k.= 4.5 mM -'min' t :^J: < t h 

1 :/c7-7"r-iftc:*5tt5ffl'J^ISmT^ti. ke.t/k.^ 2. 
27 uM-'min' X*h^ ( P. L. Darke et al. , J. Biol 
ogical Chemistry 269(29) , p. 18708-18711 (1994) ^ 

V^6o iP-^. *:^PJ(^mi^^® HSV-l :7^c2-rr— if 
i^?fec7:)ffit&X-SHS V-1 ^T^n-rT-if ^ite^b 

s V- 1 :7^n y-T-'\i{m'r^mwm»^mm^^mz. 
[0 0 3 0] i^Tt^. Mct^m\^x^:^mm(Dm^K.^m. 

fc. *:^P^omm^MHS V-l :ray=-r-if(?^^-r^ 

[0 0 3 1] cn^t^ij 1 ] mm^^^^^ ^^/u:^ 1 m 

(HSV-l) y ^/y^n^T— if??&t4^#i-^ Ul 

26 ae^ffli;?j^^<7) N 247 #g^T*(7)T^ 

if (GST) (t:) c 7fc*^{cig^bfcGST-HSV-i 
:/n7"r-if^'g^^eHSt^ffi^x.M HSV-l :7^n^r 

— ^^Tfs-rs^ST-i^Mb. mmm^mmm<D hsv-i 

[0 0 3 2] tAT(-. |g GST-HSV-l^a^r— ifj^-g^H 
SKMcoffl^X-S HSV-l:rn7"r— if^^^m^c:^v^^:7^ 

\^mm^^i^timm:^:kmmcomm. samx.M hsv-i 

in vitro HSV-1 :7'n y^T — if fSttfflO^^CO 

[0 0 3 3] m^A.m HSV-l :7"Pv^r— ifc7)^a-< 

^^-(omm 5fe-r. ^-Y/i-;=^^yj^4»(7) U.26 it^T- 

^^i-^:^^^;^^ K PRB4057 ^^M^ bT. N ^i^^^i^ 
^ 247 T^/mnm ( Met^- Ala"^) ;e>^^/^6^ 
:f^\^m.^^—Y^^^ DNA ^JPI^^ EcoR 

I ^wxmtL^. ^(DTm\z.^±^ v> TGA tuwmm 

Hind III ^W^^4^^;}^■€i^^o DNA PCRffi 
[0 0 3 4] JSkV^T% K pMTl CO EcoR I-Hin 

d III mtL\z.9c\^'mm:\.f:i'mm\^ ecor i-nind m <d 
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mmmiL^^-r^ DNA 8FfK-^iS*St¥AL/c>^^;^^ K 
pMTHP ^#7to rcOT'^;^^ K pMTHP ;^^J3im JMIO 

K pMTHP ^;^ac(;i|^ML;^Co 
^ K pMTHP co^f?^(Offit^*^[iI 1 t-^-To 
[00 3 5] r (7):7^^>?. ^ K pMTHP ^UWm 

m Hind HI xmmm. i^mm^mmif^v i 

^->?^^>:^^>'hi;i<i: 19 Hind ill <D^\^^^^W'm 

^«{:iLT. Mi^iMPss^^ EcoR I xmm'r^^tx± 
10 EcoR I (D^mmtL^ fm^m^w-m^^^n-o h 
sv-i:7^n ^r-if^ " K-r^ DNA m)i ^mmi^fz-o 

m DNA ^>f-^rfTSS^tLTl^^^/l-^^^V S- h ^ ^-v^ 
:7in^— if^^^^ pGEX-4T-l (Pharmacia Biotec 
h M) <D EcoR I-Sma I m<ll^. iiSSif A L T ^ 3: 
K pGSTThHP ^tfilL/Co 

[0 0 3 6] mi^X.m HSV-l ^T— ^^m-<:^ 

^-^^AL?i^®teg|L7^cmt&x.:'^fifg|cQiiK] 9ccdj: 
rnxmrni^fcy^y:^^ K-<^^- pGSTThHP ^;*cJ3I0 
E. coli BL21(DE3) pLysS «(^^A LJT^Sfe^ Lfc. 
20 -:^-iH2^lcJ:6r>l:'v'y vWtt. S:UJ^=¥feT: GST 
feif^^fflV^^^7:3i;;<.^ o,^^ V t;iJ: 5 J:^ :^ y 

— K-<^^-- pGSTThHP 

r^ffl^X-S^tt/Co ^c^^b\ ror)m^;tS(D-oi^ E.c 
oli BL21 (DE3) / pLysS. pGSTThHP (D^m<Dfzi^COl^ 

Mt-^teS-^ PERM P-15610i bT^tEbfc, ^ 
^:km^ BL21(DE3) pLysS^fi. m^^m HSV-l^ay- 
T -if CDff^^at-ffi V ^ ^ Tfc?l^®tetfet*{C^ol t> . 
*IJ^^tl/ciaffl(7)^g^-efc^ ( P. L. Darke et al. , 
30 J. Biological Chemistry 269(29) , p. 18708-18711 (1 

994) ^^m) o 

[0 0 3 7] [GST-HSV-1 y^n^ y"T— if g^-g-^aRMcT) 

m.^x.m HSV-l T^HT^r-ifc^^^M] mmm^^i^^— 

pGSTThHP ^^ir^m^PLm E.coli BL21 (DE3) / pLys 
S. pGSTThHP (PERM P-15610) 1 1 CO 2 x YT tT 
^fv-yv 100 tig/mlRD^t^ tiyJ:.y=r^=L:=i-^/u 35 
tig/ml^^ts^m^m^^X^ 5 1 mE^-^yv^^^X 30 

6 B^fP^. 250 rpm XMt 51§«L/Co -^c^^. 
go. ImM J: ^(--i' tVU-i3-D-^^;^f^i:^ 

40 ht'^^yv'K (IPTG) ^^;bDLT. I^GST-HSV-l^a^ 
T-if^'&^aMcO^m^il^b:^;:, Mici. 30^. 14 

fl#ra. 250 rpmTS^ 5^&«^^TV^. ^(D^mm^m^b 
^mi^xmmi^ti. m^^^^/^^^^^^^^yr^—^ 4 

B ;^7^A^^{b^<:y :7r— (50 mM Tris-HCl, 150 mM N 
aCl, 1 mM EDTA, pH 8. 0 , ^/ >^ r A) ^^dSSg^^ 

m'^m\^^^xm{^^vkWik. ^^h^m\^^^xm 

^^{^"^m^^m&nt UT#?tLTV^-5^ GST-HSV-I:/ 

n 7^ r -if sfe^^ e s ^^^f s ±.m^m^o 
[0 0 3 8] %^\\^mm(D0ki^x. 5fe-ri 6B#r^ig^Lyt 

50 IPTG^^ADLT SBfr^t^^byc^fr;^^^. 
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mi^m&^t i^xmi^^i^^m^ii^fc^ gst-hsv-i:^^^ 

[0 0 3 9] zcDm^i^x^mmi^tim. Jbftq^tcpi^ti 

-ifm'^mBm<ommm^itmir^^^x\ iptg^ 
mm-r^mm. RxfismmT^^(omi^<D^w^^ sds-p 

AGE feT*^WL?to ^J^^. E. coli BL21(DE3) pLys 

StC^^-r^^aS^EBU-r^ycit). E.coli BL21 

(DE3) pLysS<^it^Kf*:^K^^^tf^B#i:i5J^tffbfCo 

[0 0 4 0] /cC*;. lll4^^:joV^T. ±n^<D^m^. 

V2fi. E. coli BL21 (DE3) pLysS (D^^Mi^^ 

I— :x3fi:, lPTG^^JD-r^i£mfomi^;l-M E. c 
oli BL21 (DE3) / pLysS. pGSTThHP <Dm^Mt^^^ 
U—^A^-^^ E.coli BL21 (DE3) / pLys 

s. pGsiJhH? mmmr^cDmi^^^^. u-i^si-x. m 
mmrTm(Dmf^^w^^co±mm^. u-^en. mm 

[0 0 4 1] nhtiti±m^^<^yyr-mAx^^m^\^^ 

f\.fL^;v^^:^i^^-7T^—^ 4B;^^^t;i:ft^SL. gst 

-Hsv-i -^X2y^r-Mm^w^n'^ti'7 2^\c^^mz.m. 

20 mM ^^^m^/i^^'^:t:^^^t^^<^y7^r — 
mAii^X^X^ ;^^J^^:lK^^HTV^^ GST-HSV-1>^P 
y^r-^'^mm^'±fc. ://i->5^^;d-Vir:7r n-;^ 4B 
tfyM.:^^h^m^tht:L GST-HSV-l:7'r7 y^T— if ^^tp® 

PI^^i[i§^T*S^LT;6^??. 0.2 M NaCl, 0.1 M 
'J >m-rh I) ^M., pH 7.2 i^<y:7T—mB) tCj:oT 

w^mit^fhfz.'^yT^'j^^ s-300 HR 

-300 HR ^yM.Xy)mm^f\^ti GST-HSV-1 r^'ny^r — 
if ^-g-^i" 511155^^. PSi^l-iSigBiT^SiSsU. 50 mM Tris 
-HCl, 100 mM NaCl, pH 7.5 {^<yyT—mC) XW-W 
it-^fiti'^yr'fy^y^ G-25 ;^^Atc:A^^L.fco ^<D 
mn^X^X^ GST-HSV-1 y^ti^r—^(DmWk^y<^y 

-t^ GST-HSV-1 ':fr2v'r-^mm^m^^mm\^x^ 



(7) ij^f^ipg _2 9 9 0 7 9 
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5tc:>/y ■tnr-/U^^;bDU. -20^ iilf^^LiTco 
[0 0 4 2] /cf^tJ. — ^ 4B >?7 ^ 

SDS-PAGEffeT*^*f L.;^c^*^ 
I^Sd^-fo -^f^. ir^r :^ y S-200 HR 

ftl. 2(Dfprtbtc:*3l/^Tt. 5 4 kDa f^ifi<7>^^/<ey< 

^U^m^:h.TV^^^ ^Hfi. Safe E.coli BL21 (DE3) p 

10 -To mmfimTi^fz-^^^.x. ^iti. 2 0i^p^o^^ffi^b 

t^lg^^l 1 Syc*? 2.3 mg r*fc^;^)5^ *{4^1T*(^iS 
S?gl 1 ^T^ci? 0.56 mg T'L;6^/^;^i^ofCo 
[0 0 4 3] HI 5^1/1^16 ^;l*Dl^T. i^m\^^\^i\^x 

20 m^i\^x^mm. i^->^3ji. ^ft2 djc^j^^i^i^o 

[0 0 4 4] [-^^^W^fflV^/c in vitro 
j^X-S HSV-1 :7"axT-ifS&l4M^] HSV-1 :fx2^r 

—^mmi^mm^<^yyT-\^. v^7<^yw;^/^>i^^v^ K 

(DMSO) T-^ft?L/c^RScSa^^SS 500 S:t>^ HS 
V-1 ^n-T^T— if^ 0.25 //M tf^^Xo\Z.mM\^tio 

r<7)B#^"e. ^(t:) hsv-i >^n7^r— if^tirifj^ffl/'<:y 

yT—(Omj$L\^1^WiA 25 % ^y-ira— /u, 25 mM Tri 
30 s-HCl, 50 mM NaCl, 0. 5 mM DTT, 2 % DMSO, pH 7. 5 

^/^6o rc?:»^;C^i^^. 30 ^ 1 ff^r^-r >^^^-<- 
3 >- LAc^. li^ss 0. 1 % <t J: 5 h y y^^:^ 
^mm (TFA) ^^^tJULTK/s^ffih^-^fco 

0-50 % Tir h y /K 0. 1 % TFA m^m) <r> 
HPLC t^<t «9 55^W^m\ HSV-1 
n^r— feftCjloT-^^Smo Ala-Ser (D^^^^m 

[00 4 5] ^Ojg*. Els iC^f (b*?"? . HSV-1 :7^n 

ti, tii:3t6^ HSV-1 •:f^v'T-^\:iXoXmm^Mz.^)& 
SH(7> c ^MiJ^ifjiife^iSfrfflHPLC (;iJ:or5i^^L. 

(D'i^^-^^h^ !^ HSV-i^D-T-T— ^'{c:J:oT'&jSi)c;SSco 
Ala-Ser coSg-g-^^mfi^t^^JW-r ^ ^ i: ^ 

[0 0 4 6] t^^. w\mir^mmm^(om^s:^. ^Wi 

50 t0k{^2(Dmmm^^\tm\^t^t:-^^ ms\zL7ik'rt^ 
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[0 0 4 7] :^^m(o-^m^mBnt i.xm{^^x±m 
^n.^m^:^m hsv-i ^ay^r— ifco^^^t^co^^^ 

©fiSaVcT^aiJ^fB^ Lineweaver-Burk h UT. 

[l9^c^1-?igm^^#:^co ^j:^. mm^&nmmi'^. 0.25 

k«t^»ttIUf::i:^5. K. = 251 fxU^ V^ = 2 
8.3 pmol/min, k„t = I. 13 min":^^^^htl^tlo 

[0 0 4 8] Ln^mit^m^x^m^^m hsv-i :fx=i 
'rr-'^{^f:i\^^'r^mm^\^(D}^mmm<Dmmi hsv-i 

-^^/trjciQ. mm^x.m hsv-i ^ny^r— ifc^fs^^^^ 

■ PI W ^ S t-t 5 ^ L 

[0 0 4 9] HSV-1 ^T^n^^T— 1f?SttaiJ^ffl^-<:y v'T — 
10 % ^y-fec2"/^ 25 mMTris-HCl, 50 mM Na 



(8) 



it#M¥9-2 9 9 0 7 9 
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*C1, 0.5mMDTT, pH 7.5 {T 4 y<^y y T tW 
-r^) t:i^^SH^if^^^8S 500 mM. m*^x.M HSV-i 
:7^n7^r— 0.25 mMS^u^^i t^IEicbfcmflS^b-g^ 
4^^^Hi;i»fELyhi^SS^?Je^J:5{-^^DL. 30^ 

1 B#P«^ V^^-^-i/aV^trofCo ^tb^iSfrfa H 
PLC r-^^L. 3^*-r^>^n7^r-ifett^fiiJ^Lfc. 

1 0 0%^ LT:7"P7^r-ifStt*»l±ib. ffitt 
cO^^/i^'^PlS^^ Lr^lELTV^6„ *^?g(7)|a^;tM 

10 HSV-1 y'v2'f-T-if\:inir^mm^^^M\^m<^\^^m 

1 mM Diisopropyl Fluorophosphate (DF 

p) ^mmL^rzm^x\ ■^(ommmi'^ si % xh^t^o 

/<f*5, DFP {;iJ:^P£^ ( C. L Dilanni et al. , J. Bi 
ological Chemistry 268(34) , p. 25449-25454 (1993) 

^^m) ti. m^n^^nx\^^^m^tMJt^\^x\^^^o 

^fz. Pefabloc/SC 1 niM(Cl^ol/^T53%, TPCKtiO. 1 mM 
t ;i :Jo I ^ T 1 5 % P£ W ;5 5 a b ^ o 

[0 0 5 0] 

[^1] 



* 20 



APMSF 


1 dJI 


5 % 


DFP 


0.1 Dfl 


32 % 


DFP 


0.5 ttti 


78 % 


DFP 


1 irii 


87 % 


Pefabloc/SC 


1 mM 


53 % 


PMSF 


1 


8 % 


TLCK 


1 m 


8 % 


TPCK 


0.1 nW 


15 % 


E-64 


1 mM 


4 % 



[00 5 1 ] ;!jP;tT. a^ffi^X-M HSV-l :7^rz-7^T- ^S^. ^ 2 t^l^-f t . Cu^ Zn^l;i J: (9 

'^(om^^mt<Dm^{c^<^xmmWii^(r>j&Tm\%i& [0052] 



Mg 2* 


1 


1 % 


C a 2* 


1 mM 


1 % 


Mn 


1 mM 


6 % 


Fe*^ 


1 mM 


61 % 




0,1 mM 


22 % 




0.01 mM 


4 % 




0.001 


5 % 


Co 2^ 


1 mM 


38 % 


Ni 2^ 


1 


53 % 


Cu 2- 


1 mM 


95 % 




0.1 mM 


91 % 




0.01 mM 


30 % 




0.001 raM 


6 % 


Zn 2^ 


1 n#1 


96 % 




0.1 mM 


95 % 




0.01 mM 


26 % 




0.001 mM 


3 % 


Mo 2* 


1 mM 


5 % 



[0 0 5 3] i^±{c^L:^ciii«9. if^^m<Dmk7Lm, hsv ^^(r>mm^m(onm'cw.fii^-<^^ Ymt'^^^'t^%(o 

-1-^x2 ^T-^\%^j^m%\^^\^^X\^^ -^m<0 HSV-i:7^ \r.^\i^X%m^tS:t^ii^^t^^m^'t^m'^X^ -v^/uh- 

ny^T-if i:f^1^(^3lj?^t4$rt>o:rn7^r— If^^i^^TF :^'^^^^m.hTy':^^y—V^-^—^^ Ala"'- Ser 



(9) 
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[0 0 5 4] [MBP-AS-ADK ^-^^SR (mt^lx.SK) 
^^^^ ^--(Dm^l NEW ENGLAND BIOLABS (NEB) Wi<D 
'^/\-h—:^^'^m&n (MBP) pMAL-c20 E 

coRI^ HindIIIgl5fi{-T-7^:=^L-— h=^-^— if (ADK) 5t 
e^^^AU. MtC XmnI t EcoRI T^^Ufc-<^^ 
-if^T-i-. Ala"^- Ser"Tflt^^®fgf5tet-tBS-r^ 1 
1T%J (IAGHTYLQA-SEKFKMWG(c:?t^;S-t"'5) . A 

la""*- Ser"T^c^eJ»Sl5ffi{^t@^i-6 1 7 T ^ jmB. 
m (AEAGALVNA-SSAAHVDVCl^JcSi-^) (CfBSLfc 2 @ 

>^;^7 — ^^H^^tbii^L. K pMALNAK&I>' pMA 

LCAK^rlSilUfCo 

(O^"^^^ PMALNAKS.T7 pMALCAK^-^H-^'tb:^fliS 

pMALNAK pMALCAK ^Wt* ^ffiiSl^S^#fCo 

[0 0 5 6] [mt&X.^H(^i^M] ^^^-<>J^ pMA 
LNAK^O^ pMALCAK^^i-Smi^X.S^. -?:H-^*tblOO ml 
C02 X YT ,tT>^t:'i/]J ^^^^tflgife^ffi V 500 ml 

m^-nyy^^x- 30 4 0#r^M<t ^ 

\ }ifi:^^b\^ IPTG ^^^JDLT. 
K<7)^m^^^bfCo 30 "t: 16 nWiUh 

T J^'WUVC^-^^yr— (50 mMTris-HCl, 2 

00 mM NaCl, 1 mM EDTA. pH 7.5, \>k^^ >'<yyr-'W. 

[0 0 5 7] ^v>T% 5feco_hm^^<5^:7T-?SDr*^^ 

fy^fzM.. 10 mM '^;\^V-'y^^t$/<yyr—W^\^ 

^T-fi^LT;e»^^). 50 % i: 3 y ir 

n— /U^^;baL. -80^ (C?^^f^# U/co 

[0 0 5 8] mjiE-f ^-fficom^xSR. BP"^. -kmm 

Met Ala Ala Asp Ala Pro Gly Asp 

1 5 
Asp Arg Ala Val Pro He Tyr Val 
20 

Asp Ser Gly Asp Ser Gly Glu Leu 
35 

Arg Ala Ala Leu Pro Pro Asp Asn 
50 
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^^^(D'-r^VV—y^^^WUn (MBP) h-f^ ^Ty'::^\^ 
— V^^—M (ADK) <Of^\Z, Ala'*'-Ser"' 

m-^Mmni-^. mi o{:i^irt^^. ^^m-<^^-pM 

ALNAK ^Wi-'^fflj^X.K E. coli HBlOl / pMALNAK 
t5fc. pMALCAK ^W-r^mi^^K E. coli 

HBlOl / pMALCAK t*. :i<Or,m<Dmi^^^^^'P. ^^t4 

[0 0 5 9] mi^^mK^m\^^tl in vitro d^BttS 
HSV-l>^n7^r— HSV-1 :7'n-7"r— ^'ffi 

iim'^my<^yyr-{^. 2 mm(omm^?imm^'tth^* 

n 30 Mg HSV-l y^aT^r— ^^^tu 

^*tt 1—3 Mg 30 1 fi^m ^rv^^^^— 

i/3VL?"cfI. 2 X ^>^':f/\^^<^yyr-^mw^^^t 

X^m^^±^^tLo 't(DRjt>m^ SDS-PAGE X^^m 
20 ^^fe^troyh^ (ill 2{^7j^irm\). m HSV-1 

Ala'^'- Ser^^' m<Dmm^itL. Ma''' - Ser"^ " 

r^(7)^»fa5{H:<7)f?^#^. :^mm<om^^m hsv-i :7^n 

[00 6 0] 

[^?^c^a*] *^PJc^Mtfex.M HSV-1 :7^a7^r— if 
=^*(7)ffl^x.SHS V-l ZT^HT^r— if irittfeL 

mm^^it^mm^^\^<^m^ti^fci,(Dxh^ . h 

30 s v-1 :7^nxr-if{-M-r5PJi.S4^Kcoi¥lffi^*&S{c 

it:*rr'i{c: J: 19 . ^^:^^^mm^m^mthrcmi^K,m hsv-i 

[00 6 1 ] 

[ia^ij^] 

Sfl^'JS-^ : 1 
^m<Dm^ : 2 5 7 

40 h^^ni;^- : b:^^^ 

Arg Met Glu Glu Pro Leu Pro 

10 15 

Ala Gly Phe Leu Ala Leu Tyr 

25 30 

Ala Leu Asp Pro Asp Thr Val 

40 45 

Pro Leu Pro lie Asn Val Asp 

55 60 



(10) 
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His Arg Ala Gly Cys Glu Val Gly Arg Val Leu Ala Val Val Asp 
65 70 75 

Asp Pro Arg Gly Pro Phe Phe Val Gly Leu He Ala Cys Val Gin 
80 85 90 

Leu Glu Arg Val Leu Glu Thr Ala Ala Ser Ala Ala He Phe Glu 
95 100 105 

Arg Arg Gly Pro Pro Leu Ser Arg Glu Glu Arg Leu Leu Tyr Leu 

110 115 120 

He Thr Asn Tyr Leu Pro Ser Val Ser Leu Ala Thr Lys Arg Leu 

125 130 145 

Gly Gly Glu Ala His Pro Asp Arg Thr Leu Phe Ala His Val Ala 

150 155 160 

Leu Cys Ala He Gly Arg Arg Leu Gly Thr He Val Thr Tyr Asp 

165 170 175 

Thr Gly Leu Asp Ala Ala lie Ala Pro Phe Arg His Leu Ser Pro 

180 185 190 

Ala Ser Arg Glu Gly Ala Arg Arg Leu Ala Ala Glu Ala Glu Leu 

195 200 205 

Ala Leu Ser Gly Arg Thr Trp Ala Pro Gly Val Glu Ala Leu Thr 

210 215 220 

His Thr Leu Leu Ser Thr Ala Val Asn Asn Met Met Leu Arg Asp 

225 230 235 

Arg Trp Ser Leu Val Ala Glu Arg Arg Arg Gin Ala Gly He Ala 



240 



245 



250 



* iS^ljCQ^il : genomic DNA 

#{|S:^^:bi"|a-^ : mutation 
30 #^EffiB : 747. . 765 



Gly His Thr Tyr Leu Gin Ala 
255 

[0 0 6 2] ga^lJ#-§- : 2 
SE^lJt^S^ : 7 6 5 

nm(Dm : mm 

mm 

GAATTC ATG GCA GCC GAT GCC CCG GGA GAC CGG ATG GAG GAG CCC 45 
Met Ala Ala Asp Ala Pro Gly Asp Arg Met Glu Glu Pro 
1 5 10 

CTG CCA GAC AGG GCC GTG CCC ATT TAC GTG GCT GGC TTT TTG GCC 90 
Leu Pro Asp Arg Ala Val Pro He Tyr Val Ala Gly Phe Leu Ala 

15 20 25 

CTG TAT GAC AGC GGG GAC TCG GGC GAG TTG GCA TTG GAT CCG GAT 135 
Leu Tyr Asp Ser Gly Asp Ser Gly Glu Leu Ala Leu Asp Pro Asp 

30 35 40 

ACG GTG CGT GCG GCC CTG CCT CCG GAT AAC CCA CTC CCG ATT AAC 180 
Thr Val Arg Ala Ala Leu Pro Pro Asp Asn Pro Leu Pro lie Asn 

45 50 55 

GTG GAC CAC CGC GCT GGC TGC GAG GTG GGG CGG GTG CTG GCC GTG 225 
Val Asp His Arg Ala -Gly Cys Glu Val Gly Arg Val Leu Ala Val 

60 65 70 

GTC GAC GAC CCC CGC GGG CCG TTT TTT GTG GGA CTG ATC GCC TGC 270 
Val Asp Asp Pro Arg Gly Pro Phe Phe Val Gly Leu He Ala Cys 
75 80 85 



9-299079 
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GTG CAA CTG GAG CGC GTC CTC GAG 
Val Gin Leu Glu Arg Val Leu Glu 

90 95 
TTC GAG CGC CGC GGG CCG CCG CTC 
Phe Glu Arg Arg Gly Pro Pro Leu 

105 no 

TAC CTG ATC ACC AAC TAC CTG CCC 
Tyr Leu lie Thr Asn Tyr Leu Pro 

120 125 
CGC CTG GGG GGC GAG GCG CAC CCC 
Arg Leu Gly Gly Glu Ala His Pro 

135 140 
GTC GCG CTG TGC GCG ATC GGG CGG 
Val Ala Leu Cys Ala lie Gly Arg 

150 155 
TAC GAC ACC GGT CTC GAC GCC GCC 
Tyr Asp Thr Gly Leu Asp Ala Ala 

165 170 
TCG CCG GCG TCT CGC GAG GGG GCG 
Ser Pro Ala Ser Arg Glu Gly Ala 

180 185 
GAG CTC GCG CTG TCC GGA CGC ACC 
Glu Leu Ala Leu Ser Gly Arg Thr 

195 200 
CTC ACC CAC ACG CTG CTT TCC ACC 
Leu Thr His Thr Leu Leu Ser Thr 

210 215 
CGG GAC CGC TGG AGC CTG GTG GCC 
Arg Asp Arg Trp Ser Leu Val Ala 

225 230 
ATC GCC GGA CAC ACC TAC CTC CAG 
He Ala Gly His Thr Tyr Leu Gin 

240 245 

pGSTThHP (Dmmnm^Tjkirmo 
im2] Hsv-izfv2y^T—^mG^(Dmm^m^^ 

m4] mm^i^i:^sxzf2{:Lx^mmmi^^w^^(D 
mi^^mn s V- 1 y'uy^T-^m^m^m(o^^mm^ 

[me] ^/u^^:ti^'^yr ^—y^ 4B :^'7 m^^^'^ 
^;^MHS v-i :fn^T—^m^^B%(0 



(ID 

ACG GCC 
Thr Ala 

TCC CGG 
Ser Arg 

TCG GTC 
Ser Val 

GAT CGC 
Asp Arg 

CGC CTC 
Arg Leu 

ATC GCG 
He Ala 

CGG CGA 
Arg Arg 

TGG GCG 
Trp Ala 

GCC GTT 
Ala Val 

GAG CGG 
Glu Arg 

GCG TGA 
Ala *** 



2 9 9 0 7 9 



GCC AGC GCT GCG ATT 
Ala Ser Ala Ala He 
100 

GAG GAG CGC CTG TTG 
Glu Glu Arg Leu Leu 
115 

TCC CTG GCC ACA AAA 
Ser Leu Ala Thr Lys 
130 

ACG CTG TTC GCG CAC 
Thr Leu Phe Ala His 
145 

GGC ACT ATC GTC ACC 
Gly Thr lie Val Thr 
160 

CCC TTT CGC CAC CTG 
Pro Phe Arg His Leu 
175 

CTG GCC GCC GAG GCC 
Leu Ala Ala Glu Ala 
190 

CCC GGC GTG GAG GCG 
Pro Gly Val Glu Ala 
205 

AAC AAC ATG ATG CTG 
Asn Asn Met Met Leu 
220 

CGG CGG CAG GCC GGG 
Arg Arg Gin Ala Gly 
235 

TGAAGATCTA AGCTT 



20 
315 



360 



405 



450 



495 



540 



585 



630 



675 



720 



765 



*ir:7r y /I- S-200 HR ;^ ^ A td J; ^^t^^^-Tlgl, 

(^fflt^x-SH s V- 1 p^cz-T^T— If a-g-^ee^T^^sa 

[0 8] ^mm^i^x.xf2\z.x,^±m^fhfz.. mmm 
(omm^mn s v- 1 y'^^T—^m^m&n(ommm 
40 ^^):mrr^m. 

fiK<^^^S:/^jSS<^SK?SStfe#ti^^r Lineweaver-Bu 
rk -fu y h-r^Iilo 

50 



(12) 



9-299079 



(mi J 



GST-HSV-1 yu^T-'tfmB^ 



Bcom 



«/odlll 



^Ptrp 



HSV-1 /p-rr-^3ftgF-K 



pMTHP 



H/ndni--Klenow 
EcoRI 

EcoRI 



Blunt end 



HSV-1 -fOT-T-^^BS^ 



EcoRI Smai 



Ptac 



PGEX-4T-1 



T4 DNA y ff—-e 



Ptac - 



GST-HSV^I yaf-T-tfi^i^ 



pGSTThHP 



BSSEiftOE.co// BL21/pLysS 




1#^¥9 - 2 9 9 0 7 9 



11112] 



10 20 30 40 50 * 60 

GAATTCATGGCAGCCGATGCCCCGGGAGACCGGATGGAGGAGCCCCTGCCAGACAGGGCC 
MetAlaAlaAspAlaProGlyAspArgMetGluGluProLeuProAspArgAla 

70 80 90 100 110 120 

GTGCCCATT^ACGTGGCTGGGTTTTTGGCCCTGTATGACAGCGGGGACTCGGGCGAGTTG 
ValProIleTyrValAlaGlyPheLeuAlaLeuTyrAspSerGlyAspSerGlyGluLeu 

130 140 150 160 170 180 

GCATTGGATCCGGATACGGTGCGTGCGGCCCTGCCTCCGGATAACCCACTCCCGATTAAC 
AlaLeuAspProAspThrValArgrAlaAlaLeuProProAspAsnProLeuProIleAsn 

190 200 210 .220 230 240 

GTGGACCACCGCGCTGGCTGCGAGGTGGGGCGGGTGCTGGCCGTGGTCGACGACCCCCGC 
ValAspHisArsAlaGlyCysGluValGlyAr&ValLeuAlaValValAspAspProArg- 

250 2B0 270 280 290 300 

GGGCCGTTTTTTGTGGGACTGATCGCCTGCGTGCAACTGGAGCGCGTCCTCGAGACGGCC 
GlyProPhePheValGlyLeuIleAlaCysValGlnLeuGliiArgValLeuGluThrAla 

310 320 330 340 350 360 

GCCAGCGCTGCGATTTTCGAGCGCCGCGGGCCGCCGCTCTCCCGGGAGGAGCGCCTGTTG 
AlaSerAlaAlallePheGluAr&ArgGlyProProLeuSerArgGIuGluArffLeuLeu 

370 380 390 400 410 420 

TACCTGATCACCAACTACCTGCCCTCGGTCTCCCTGGCCACAAAACGCCTGGGGGGCGAG 
TyrLeuIleThrAsnTyrLeuProSerValSerLeuAlaThrLysArgLeuGlyGlyGlu 

430 440 450 460 470 480 

GCGCACCCCGATCGCACGCTGTTCGCGCACGTCGCGCTGTGCGCGATCGGGCGGCGCCTC 
AlaHlsProAspArgThrLeuPheAlaHisValAlaLeuCysAlalleGlyArgArgLeu 

490 500 510 520 530 540 

GGCACTATCGTCACCTACGACACCGGTCTCGACGCCGCCATCGCGCCCTTTCGCCACCTG 
GlyThrlleValThrTyrAspTtirGlyLeuAspAlaAlalleAlaProPheAr&HisLeu 

550 560 570 580 590 600 

TCGCCGGCGTCTCGCGAGGGGGCGCGGCGACTGGCCGCCGAGGCCGAGCTCGCGCTGTCC 
SerProAlaSerArgrGluGlyAlaArgArgLeuAlaAlaGiuAlaGluLeuAlaLeuSer 

610 620 630 640 650 660 

GGACGCACCTGGGCGCCCGGCGTGGAGGCGCTGACCCACACGCTGCTTTCCACCGCCGTT 
GlyArgThrTrpAlaProGlyValGluAlaLeuThrHisThrLeuLeuSer'thrAlaVal 

670 680 690 TOO 710 720 

A.^CAACATGATGCTGCGGGACCGCTGGAGCCTGGTGGCCGAGCGGCGGCGGCAGGCCGGG 
AsnAsn-MerMetLeuArgAspArgTrpSerLeuValAlaGluArg-ArgArgGlnAlaGIy 



730 740 750 760 

ATCGCCGGACACACCTACCTCCAGGCGTGATGAAGATCTAAGCTT 
IleAlaGlyHisThrTyrLeuGlrLMa*** 



(14) 4#M2p 9-299079 



HSV-l zra7-T--b'm<D^^mn<Of£yi\ 
H-Thr-Tyr-Leu-Gln-Ala-Ser-Glu-Lys-Phe-Lys-Met-Trp-Gly-NHz 

HSV-l T^Pf-T--!? 
O H-Thr-Tyr-Leu-GIn-AOa^ff-Glu-Lys-Phe-Lys-Met-Trp-Gly-NHz 

@ H-Thr-Tyr-Leu-Gln-^aOa @ @<Sir-Glu-Lys-Phe-Lys-Met-Trp-Gly-NHj 



."W 



H-Ser-Glu-Lys-Phe-Lys-Met-Tfp-Gly-NH2 



(15) 



2 9 9 0 7 9 



[114] 



[US] 



GST-HSV-1 rPxT— fe-iSBS/P&WGST-HSV-l. yov- 

T—eoiina 



(koa) _i a 9 4 9 e 




•< g 3 t 6 6 




I/- > 

1 : 5^^ft^-*'- 

Z : B. coll BL21/pLyBS<0ftSl*^fik»tt 

3 : B. eon BL2l/pWaS, pGSTTbBP © 

4 : B. coll BL2l/pLysS. pCSTThHP <0 

5 : B. coU BL2L/pLTsS.pGSTThItP O 

ttttt^CD 4i «> ± A B?^ 

6 ! B. e»II BLai/pLTBS.MJSTThHP O 

2 : B. eoJ] BL21/pLy&S(D^Sf«:it»^«I 
8 : B. coll BlZI/pLyaS.pCSTThHP iO 

i : B. colt BL21/pLysS, i>GSTTbHP «> 

5 : H. coll BL21/plysS,pCSTThHP <E) 

6 : B. coU BL2l/pLy»S»pGSTThHP O 



GST-HSV-1 yWrT—iKDTy r.y-'f —<?a'^ 



® 




0) (D 

(kOa) abo234567fl»10 {kDa] a b c 1 3 4 5 7 9 11 1315 





1/- > 

b : 8. coll BL21/pLy&S,pGSmHP C>\ 

c : ;^/b^?';r >--trv T D -X 

4 B*^ A*»t>i!>*aS»*#^tt 



[die] 



(Iil7] 





7 5 ^ 5/ B > Ko 



7 9 ^ B > No 



GST-HSV-1 yu7-T~^f^mm(r)^mki%(r> 



(kDa) 1 2 3 




U'-VE : ttKGST-HSV-I "T^ ~if<S) 
U->3 : ttSSCST-HSV-l rp^T— tf® 



CST-HSV-I yp-y-T— ^?<D: z.a meAJftJffl 
GST-BSV-l -fwr-r—ti^i 0.56 mg/L J&ift 



39 4041 4? 43 44 4S 46 4746 a 36 37 3840 42 4344 45 46 47 4g 





4^W^9 - 2 9 9 0 7 9 



m9] 



(D CD 




fliictton ikrm (hO 



ftosedDn dm (hr) 



0.25 




O.005 O.Ot 0.015 0.02 0.025 
~ y = 0.035358 B.B663X 0.9SSS1 



«;„ =: 251 \iM, = 2B^ pmol/min. = 1.13 min-i 



[[ill 0] 



[mil] 



1. UL2B CO N 5RSg^(WUIgr£5IJ 



^^^^ / ^ 3 V g 




2. UL2B CO C 3(^fil|<n«BfSe?ll 
(17B.a.) flc'&'rS SI© 3i.SH 




7 ^U-T^^'y U<nifU^ hO^^A 
1. UL26 (O N 5«afllC0<i!)ffifK51J 



2. ULa6COC3(?«5i!I(7)«ierEyil 

(i7a.GL) *vr«taft?t&s 




> 3 : ;ta!5 H810 1/pMALNAK SSwfi S« 



U - > 2 : HS101 G (WiOfr) 



1, UUB « N :feS3SW(DeiffiK5U 
Cl7a.a.) €^r«taS!LSK 



2. UL26<nc*«{ElfcO«JSrB55ll 



[mi 2] 




ST- wV-i -^TT-^ 




u- > 



4:M (1 pg) +(aift^a« 
11 C3 /<9) *-|fiai«« 



uL2fi o N aesejBirayii t w+ a 



